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Aftershocks of Powerful Underground Explosion 
in Inhomogeneous Medium 


937NO0B7A Moscow DOKLADY AKADEMII NAUK 
in Russian Vol 329 No 4, Apr 94 pp 438-497 


iArticie by A. A. Spivak, Institute of Dynamics of 
Geospheres, Russian Academy of Sciences, Moscow 
UDC $$0,34+62).235} 


[Abstract] Data are given on the aftershock emission 
induced by an underground nuclear explosion on & July 
1989 in the Balapan rock complex in Lastern Kava 
khstan, an area with complex structural and tectonn 
features. The shot area contains a number of large and 
small tectonic dislocations breaking the bedrock base 
ment into tectonic blocks of different order, but there is 
one major first-order (regional) deep tectonic disloca 
tion. A knowledge of the character of aftershocks in such 
a medium, associated with relaxation processes, is useful 
in monitoring underground nuciear explosions. These 
aliershocks are observed over a prolonged time after 

ich an explosion, facilitating in situ monitoring. Mea 
surements were made at nighttime when external noi 
was minimal. Two methods were used: correl.tion anal 
ysis of data from spatially separated seismic registry 
stations and analysis of records obtained at a central 
point by three-component registry and at peripheral 
points by single-cor ponent registry The presence of a 
major deep fault resulted in a substantially nonuniform 
spatial distribution of aftershock foci. Diagrams are 
given showing the azimuthal and depth distributions of 
the aftershock foc: of the studied explosion. The over 
wheiming majority of the aftershock foci were concen 
trated in the structural block in which the explosion was 
set of}. A deep tavit is clearly manifested in the form of 
a boundary, he yond which the relavatior srorecer« 
induced by the caplosion transpire less effectively than 


block. This means that the fault impedes 


in the principal 
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transter of the explosion energy and as a result, in the 
structural block separated from the explosion there is no 
additional reserve of elastic energy and the disturbance 
from the explosion is insufficiently great for inducing the 
lreeing of the tectonic energy initially present in the 
medium. Figures 4, references |!: 10 Russian, | 
Western 


Results of the Prediction of Earthquakes in the 
Caucasus Region 


¥I7NOOSY Moscow DOKLADY AKADEMII NAUK 
in Russian Vol 330 No 1, May 93 pp 99-104 


[Article by L. 1. Tulians, UDC $90, 343.44624.131.551.1) 


[Abstract] This method of predicting the coordinates of 
seismically dangerous points and zones in seismically 
active areas 1s based on thermomechanical parameters at 
various levels of the crust, stratification of the crust into 
friable and viscous iayers, the reaction of the crust as a 
whole to external forces and temperature, and gravither 
momechanical interaction of frnable and viscous lavers 
when there are extreme effects on them. Four seismically 
dangerous zones have been isolated, and the method has 
been tested in these zones since 1988. As an example, in 
Armenia (between 7 December 1988 and 4 March 1991) 
and Georgia (between 29 April 1991 and 6 November 
1992) 92.7% of the earthquakes occurred at predicted 
coordinates with a difference between the predicted and 
actual coordinates of up to 10 km. The article presents 
lengthy tables listing predicted and observed coordinates 
of earthquakes in Armenia and Georgia. The author 
presents proof of predictions of the coordinates of large 
earthquakes which have occurred 11 these regions since 
1958. The method may be used for .ong-range (3-5 years) 


ere dete et tha eaetesatee af earth anebenr +s «fe 


seismically active region of the karth Tales 3. refer 
ences 3 (Western) 
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Long-Range Weather forecasts 


Ji NOUORITA Moscow METEROROLOGITVA] 
GIDROLOGITA in Russian No 3, Mar 94 pp 20-43 


[Article by N. A. Bagros 
Research Center. Russian Federation. U1 


Hydrometeorological Scuentif 
$$1,.509,33) 


lAbstract] There 1s basis for assuming that during th 
coming decades empirical-statistical methods will serve 
as the basis fur long-range forecasts. All such methods 


must be reexamined in order to svestematize them and 


raise their quality to the possible limit, All known 
long-range prediction methods and procedures used for 
the territory of the former Soviet Union must be col 
lected, checked and revised and then an optimum pro 
cedure for their integration must be developed. Uniy a 
limited imcrease in quality and reliability can be 
expected from this undertaking. Greater attention must 
be given to optimum data averaging periods. [The com 
monly employed monthly averaging period 15 too great 
15 da 


‘ mployed T hye 


i0- and averaging periods also must b 
commonly used 30-year climatic mean: 


must definitely be revised. The 


al aveTagINg peri aL 


METREOROLOGY } 


also must be reconsidered. Ellorts must be made to 
making them minimum inf 
[he repions exerting 


optimize data archive: 
volume and maaimum in content 
the strongest influence on the areas for which predictions 
are made must be defined more accurately, The possi 
bilities of classical correlation analysis in the long-range 
forecasting field have not vet been entirely exhausted. It 
s probable that the most promising way to develop 
long-range weather forecasts 1s by a changeover from 
predictions of general circulation of the atmosphere and 
its different links to predictions of weather elements 
since only in this way will it be possible to achieve a 
Maximum prediction penod and a greater forecasting 
reliability. The direct application of the equations of 
hydrodynamics for long-range computation of the state 
of the atmosphere is impossible due to the loss of 
predictability of small-scale processes. The article makes 
no pretense at being a history of development or a review 
of lone-range forecasting methods used in Russia 
instead being a concise analysis of the state of the art and 


an attempt to evaluate possible perspectives. It 1s based 


material and no reterences are 
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[Abstract] It is shown that processing of a set of sea 
surface temperature maps obtained in the course of 
satellite monitoring of the Black Sea in summer 199) 
makes it possible to isolate four main empirical modes of 
spatial and temporal variabiolity of temperature anom 
alies in the region of the south shore of the Crimea. The 
results satisfy dispersion equations for barotropic and 
baroclinic instability of the main Black Sea current and 
confirm estimates made earlier based on in-situ mea 
surements. Figures 3, references 8: 7 Russian, | Western 


Numerical Computations of wesstetonen 
Nonlinear Wave Processes in Vertically Stratified 
Fluid 


93° NOOS8SA Moscow OKEANOLOGIYA in Russian 
Vol 33 No 2, Apr 93 pp 165-168 


[Article by V. L. Izergin, Pacific Ocean Oceanological 
Institute, Far Eastern Department, Russian Academy of 
Sciences, Vladivostok; UDC 551.466] 


[Abstract] In the study of the nonlinear theory of wave 
motion in a stratified fluid, despite the great number of 
instabilities in the slightly nonlinear models which are 
often used, numerical computations using precise hydro- 
dynamic equations are used extremely rarely because 
computations made using these equations require many 
computation resources (computer time and memory) 
and precise solutions may contain a great many different 
phenomena, not all of which are of interest. A new 
method is proposed for computer-aided numerical solu- 
tion of the equations of hydrodynamics of an ideal 
incompressible stratified fluid in a gravity field. A cur- 
vilinear coordinate system in which the vertical coord)- 
nate is Lagrangian and the horizontal coordinate is 
Eulerian is used. Specifically, by a special replacement of 
variables the number of equations and unknowns is 
decreased to two in the case of two-dimensional fluid 
motion. In addition to convenience in computations, the 
new formulation of the equations of hydrodynamics 
differs from the traditional formulation in that in an 
explicit form it contains a continuous set of additional 
(other than energy) integrals of motion. The possibilities 
of the proposed computation scheme are demonstrated 
in the example of numerical computations of the forma- 
tion of an internal bore in the near-bottom thermocline 
The results are consistent with observational data. Fig- 


. 


ures 2. references 16: 13 Russian. 3 Western 


Spectral Analysis of Fine Thermohaline Structure 
of Arctic Basin Active Layer 

937NOOB8B Moscow OKEANOLOGIYA in Russian 

Vo 33 No 2. Apr 93 pp 175-179 


[Article by V. V. Lukin and D. A. Pavlikov, Arctic and 
Antarctic Scientific Research Institute, St. Petersburg; 
UDC 551.465] 


[Abstract] The results of spectral analysis of the fine 
thermohaline structure of the waters of the central part 
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of the Arctic Basin, litte information on which has been 
available, are discussed. The observations were made 
using a precision CTD probe on one of the “Severnyy 
polyus’ drifting stations in 1988-1989. An analysis of 
the form of the spectra of fluctuations of thermohaline 
characteristics indicated that the active layer spectrum is 
a complex superposition of the spectra of the upper 
quasihomogeneous layer, halocline and thermocline, 
having a different form attributable to a predominance 
of different structure-forming processes. For the most 
part the values of the spectral density function decrease 
with an imerease in the wave number, except for the 
lemperature spectra of the upper quasihomogeneous 
layer anc halocline which have peaks at wavelengths 2 
and 4 m respectively. The stability of the form of the 
spectra of the fine structure of the halocline and thermo- 
cline and the small dispersion of values of the spectral 
function of the fine structure of the active layer indicate 
a stability of the processes of structure formation and the 
hierarchy of these structures with: natural layers. This 
makes it possible to conclude that the development of 
statistical models for predicting the fine stratification of 
Arctic Basin waters is promising. Figures 3, references 7 
4 Russian, 3 Western 


Frequency of Recurrence of Heights of Internal 
Waves in Mediterranean Sea 


977NOORAC Moscow OKEANOLOGIYA in Russian 
Vol 772 No 2? ipr 93 pp 180-183 


[Article by V. A. Ivrnov, Ye. N. Pelinovskiy and T. G 
Talipova, Marine Hydrophysics Institute, Ukrammian 
Academy of Sciences, Sevastopol, Applied Physics Insti- 
tute, Nizhniy Novgorod, UDC 551.465) 


[Abstract] Data on the frequencies of recurrence of the 
heights of interna! waves were obtained for a number of 
regions in the Mediterranean Sea, especially on the 
Egyptian shelf, in an *rea where depths ranged between 
200 and 1100 m, in July 1991. These cata are approxi- 
mated well by a Poisson distribution and were compared 
with those obtained ea: tier for the Atlantic Ocean. It was 
found that the wave regime 1s poorer in the Mediterra- 
nean Sea, so that the probability of recurrence of large 
internal waves there 1s [ower Tne difficulties in theoret- 
ical interpretation of the parameters of the Porsson 
distribution arc discussed. This analysis of the frequen- 
cies of recurrence of the heights of internal waves made 
it possible to confirm the Porsson statistics for this 
phenomenon. A variant of the theory using the mean 
Vaisala frequency 1s proposed for describing the statis- 
tics of long waves. It was validated by data from mulii- 
hour observations of internal waves in the Levant Sea, 
near the coast of Israci. The field of internal waves in 
tide! ss seas becomes quasistationary after approxi- 
mately 10 hours, making it possible to formulate the 
necessary requirements for planning and conducting 
subsequent experiments specially directed to obtaining 
regional evaluations of the frequency of recurrence of 
internal waves. Figures 4, references 5: 4 Russian, | 
Western 
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[Abstract} The effect of double pass light propagation 
through a randomly rough interface on the character 
istics of the echo signal is analyzed in laser sounding 
of the sea through a two-dimensional statically iso 
tropic surface. The dependence of the depth 
integrated signal and the integral characteristics (cen 
roid and width) of a sulseed echo signal on the 
scattering properties of th water and wind velocity 
are studied. Graphs show twe relation between the 
coefficient of backscattering amplification and 
sounding depth, receiving beam pattern, lidar height 
and wind speed Features and implications of these 
dependences are discussed One original conclusion 
which is drawn is that one can determine the disper 
sion of the sea surface curvature from the maximum 
of the dependence of the average echo signal on 
sounding depth It is found that the characteristics of 
the echo signal depend not only on the optical param. 
eters of sea water, but also on the characteristics of 
surface wave motion. Figures 7. references |4 (Rus 
sian) 
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On the Dynamics of Hydrodynamic Turbulence 


VITNOIOM Mascow IZVESTIVA AKADEMII NAUK 
FIZIKA ATMOSFERY 1 OREANA in Russian Vol 29 
No 3, Jun 93 pp 426-429 


|Article by VY. M. Vorobyev, G. A. Dobrovolskiy 
Zapororh State University, UDC 533.9517) 


[Abstract] This article describe s turbulence in the frame 
work of a system of equations for momenta These equa 
tions typically present problems because they are nonlinear, 
and the resulting system of equations for the momenta of 
amplitudes of physical quantities is infinite and nonclosed 
Here, in any medium with exponential nonlinearity this 
system is linear, infinite, and has a triangular matrix of 
equation right sides. Thus. interpretation becomes posible 
and one can obtain a solution for the momentum. It is 
shown that the method used here makes 1t possible, with any 
degree of accurac,, to describe the dynamics of turbulence 
and to obtain quantitative tur bulence charac eristics, 1c 

turbulent viscosity and the stationary energy spectrum 
References 9 (Russian) 
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Turbulent Transport of Radioactive Pollutant Due 
to Resuspension and Dry Precipitation 

9I7NOO92A Moscow IZVESTIYA AKADEMII NAUK 
FIZIKA ATMOSPFERY 1 OREANA in Russian Vol 29 
No 2, Apr 93 pp 202-207 


[Article by M. V. Buykov, Tayfun Scientific Production 
Association, UDC $51.551.8] 


[Abstract] A study was made of the exchange of a pollutant 
between the quasistationary and homogeneous atmospheric 
surface layer and the underlying surface caused by wind 
resuspension and dry precipitation A precise solution of the 
problem of exchange of a pollutant between the quasista- 
tionary surface layer and the underlying surface as a result of 
resuspension by the wind and precipitation of particles led 
to the conclusion that there is a steady quasistationary 
exchange regime Since the parameters describing secondary 
pollutant transport processes may be dependent on the 
horizontal coordinates this fact may be responsible for the 
formation of the inhomogeneous structure of the surface 
field of the pollutant accompanying primary contamination 
The solutions can have various applications for evaluating 
the degree and rate of pollution of an initially clean area 
situated on the leeward side of the contaminated area, for 
formulating recommendations on experimental measure- 
ments of resuspension by the wind, for developing numer- 
ical methods for long-range prediction of evolution of the 
fields of pollution and for estimating the rate of “spreading 
out” of the pollution spot over long time intervals. lt is 
noted that a model of these processes would be useful in 
studying events similar to the Chernoby! catastrophe. Fig- 
ures 2, references 6: 2 Russian, 4 Western 


Simulation of Turbulent Diffusion of Pollutants 
With Short Propagation Times 

937NO092B Moscow IZVESTIYA AKADEMII NAUK 
FIZIKA ATMOSFERY 1 OKREANA in Russian Vol 29 
No 2, Apr 93 pp 208-212 


[Article by A. 1. Borodulin, Vektor Scientific Production 
Association, UDC $51.551.8] 


[Abstract] The application of the semiempirical turbu- 
lent diffusion equation has a limitation related to the fact 
that the propagation time must be greater than the 
| grangian time scale of medium velocity pulsations 
Replacing the traditional formulas and approach, a 
system of stochastic differential equations is proposed in 
which the pertinent processes are replaced by some 
centered, normal processes with known correlation func- 
trons having a nonzero correlation time. This is the basis 
for the proposed method By making an examination of 
the coordinates of a “liquid particle” as the components 
of some multivariate Markov process and using a poly- 
nomial approximation of the real energy spectrum of 
medium velocity pulsations a new algorithm is written 
which is correct for any propagation times. This elimi- 
nates the above-mentioned limitation Examples of use 
of the proposed method are examined. The proposed 
approach 1s a natural generalization of the method based 
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on use of a semiempirical equation and additionally 
requires only a knowledge of the spectral characteristics 
of the field of medium velocity pulsations Despite the 
increasing complexity of soluiion of the diffusion 
problem related to approximation of the spectral char- 
acteristics and the need for solving the multivariate 
Kolmogorov equation, the proposed method is of prac- 
tical interest for the solution of problems in the diffusion 
of a pollutant in water bodies References 7 Russian 


Structure of [’atabase of Space and 
Hydrometeorological Observations of Mesoscale 
Tropical Disturbances 

937NOO9SA Moscow ISSLEDOVANIVE ZEMLI 1Z 
KOSMOSA in Russian No 3, May-Jun 93 pp 58-65 


[Article by |. N. Kiepikov, 1. V. Pokrovskaya and Ye. A 
Sharkov, Space Research Institute, Russian Academy of 
Sciences, Moscow, UDC 528.8.041:551.509.57] 


| Abstract] The principles for construction and a description 
of one of the vanants of a geoinformation system developed 
at the Space Research Institute for use in studying the 
processes of evolution of large-scale atmospheric distur- 
bances in different time stages from a background situation 
to the formation of a tropical disturbance to the last stages 
(decay) are presented The initial information for the data- 
base must include the fields of temperature, humidity and 
kinematic meteorological parameters at convective, mesos- 
cale and synoptic scales in order to form and investigate the 
informative geophysical parameters of the problem: spatial- 
spectral distribution of turbulent kinetic energy, spatial 
distribution of moist-static energy and spatial evolution of 
the large-scale (relative to the mitial forms of a tropical 
disturbance) velocity field The database organization must 
ensure referencing of the necessary meteorological informa- 
tion to the temporal dynamics (evolution) of a specific 
atmospheric formation. It is necessary to trace a so-calied 
crisis phenomenon through all the stages of its development, 
including the earliest stages of formation, as well as the 
background conditions at the place of its future generation 
at the time of its generation, outward movement from this 
region and then along the entire trajectory of structure 
movement. The methods for formation of the computa- 
tonal architecture of the database must ensure independent 
selection and storage of all types of information to be 
incorporated into the unified information system with a 
possibility for independent and unlimited interrogation of 
the experimental data. sufficiently rapid retrieval and rep- 
resentation of any desired information fragment in a form 
convenient for the user and a sufficiently compact form of 
storage when using PC/AT-type personal computers for 
processing of space and surface hydrometeorological data 
The use of a databank structured in accordance with these 
principles is illustrated for an area in the northwestern 
Pacific Ocean for three time periods during which tropical 
storms occurred. Figures 3. references 9 8 Russian, | 
Western 








2 ECOLOGY 


Formation of Acid Aerosol Trails in Atmosphere 
Behind Solid-Propellant Rockets 


9I7NO099A Moscow METEOROLOGIYA ! 
GIDROLOGIYA in Russian No |, Jan 93 pp 19-46 


Article by |. V. Alekseyeva and A. 5S. Kabanov, Tayfun 
Scientific Production Association, UDC 
$51.509.6:629. 764.3) 


[Abstract] Behind a rocket with a solid propellant acid 
trails may be formed from the combustion products 
These trails consist of particles of an aqueous solution of 
hydrogen chloride which can be formed from the two- 
component vapor condensing on solid condensation 
nucle of aluminum oxide present in great quantity in the 
combustion products of the solid rocket propellant. The 
composition of the combustion products of a number of 
space systems (Shuttle, Energiya, Titan and Proton) is 
compared. The aerosol trail is close to axisymmetric 
The horizontal dimensions of such a trail at a given 
altitude first may increase somewhat, attain a maximum 
and then decrease to its total disappearance. The effect 
of the chemically active substances is determined in large 
part by the lifetime of the droplet trail and the maximum 
horizontal dimensions of the trail. The vertical profiles 
of the horizontal dimensions of acid aerosol trails and 
lifetimes of these trails are computed and a model is 
constructed on this basis whose results are confirmed by 
observational data showing that in Space Shuttle flights 
the acid aerosol trail acquires maximum horizontal 
dimensions (several kilometers) in the upper tropo- 
sphere, near the tropopause level. In such tropospheric 
trails the quantity of acid aerosol predominates over 
gaseous HC! Acid aerosol formations with the lifetimes 
determined in this study may enter into regions of 
formation of rain clouds and increase the acidity of the 
precipitation falling from them. One of the important 
local consequences of the launching of solid-propellant 
rockets 1s therefore the danger of the falling of acid 
precipitation. Figures 2, references 10: 3 Russian, 7 
Western 


Model of Long-Term Transport of Radionuclides 
in River Channel 


9I7NOO99OR Moscow METEOROLOGIYA I 
GIDROLOGIYA in Russian No 1, Jan 93 pp 80-83 


{Article by M. A. Novitskiy, Tayfun Scientific Produc- 
tion Association, UDC $56.114.679:556.536:556.5.072] 


[Abstract] A mathematical model is proposed for esti- 
mating the rate of transport of long-lived radionuclides 
along rivers over long time periods. The model takes into 
account the principal mechanisms exerting an influence 
on the migration of radionuclides. The system consists of 
water and suspended matter, flowing along a river 


channel, and the ayer of botiom deposits. The transport 
of radionuchides through the channel is accompanied by 
the following processes, taken «nto account in the model 
sorption of radionuclides from the water by the sus- 
pended matter and accordingly desorption, precipitation 
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of suspended matter onto the bottom, transport of water 
and suspended matter at the current velocity. dispersion 
of this transport by turbulence and current velocity 
shear, entry of suspended matier from the layer of 
bottom deposits due to stirring up of the layer and 
diffusion of water polluted by nuclides from the layer of 
bottom deposits The following processes transpiring im 
the bottom layer also are taken into accoun! sorption 
and desorption of radionuclides by suspensions cot’ 
suspended matter due to precipitation from the hannel 
and diffusion of radionuclides from the nver channel 
into the water present in the layer of bottom deposits I 
is Shown that the rate of long-period transport of radio 
nuclides is determined by the velocity of the nver 
current and the coefficients of distribution of radionu 
clides in water-suspension and water-botiom deposits 
systems. The results of use of the model are compared 
with the results of observations of the migration of 
cesium-137 and strontium-90 in the Dnepr. there was 
good agreement between the computations and actual 
measurements F igure |, references: 4 Russian 


Air Pollution in Cities of Russian Federation in 
Comparison With Air Quality Criteria Proposed 
by World Health Organization 
pene Moscow METEOROLOGI) 411 
GIDROLOGIYA in Russian No !. Jan Gi pp 10 


[Article by V. P. Andryukov and | B. Pudovkina 
Applied Geophysics Institut: li pe 
$04, 3.0544 $04.064:574(047 47+ 57)) 

[Abstract] This article represents a continuation of an 


earlier study by the authors (METEOROLOGIVA 1 
GIDROLOGIYA, No 7, 1992). Using WHO standards 


an analysis was made for 1990 of air pollution in 255 
cities in the Russian Federation (RE) by suspended 
matter and sulfur dioxide. The method: | F 
these pollutants are discussed. inchuds ‘ 
and accuracy of the measurements. Pariic: ‘1 
is given to regional (European and Asiati Russia) dil. 
ferences in dust pollution. In only 3) of th Hes in 
the RF did the mean annual dust levels nol exceed ‘he 
upper limit of the annual critical rang the other 
hand, only seven cities in the RF were characterived by 
serious sulfur dioxide levels The greatest one " 
centrations of sulfur dioxide were obw k 
Magnitogorsk and in settlements at the Asvablhon gas 


condensate complex. With respect to" 

of air by sulfur dioxide and suspended m 

polluted cities in ine RF during 1990 were ’ 4 
Magnitogorsk. There the annual k 

content of both pollutants were above 

ranges for the year period. The stud | : 
commonly observed atmospheric antl: 

ants therefore revealed that air pollut 

cities in the RF is characterized by cone st 
excesses. Figures 3, references & 6 Russia 
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Method of Mapping Atmospheric Emissions From 
Industries in an Urban District (Using the 
Babushkinskiy Rayon, Moscow, as an Example) 


OT°NO1064A Mawoow UESTNIK MOSKOUSKOGO 
UNIVERSITE TA GEOGRAFITVA in Russian No / 
Jan Feb 93 pp 108-112 


NM. Dron, and L. V. Travina, Moscow Regional 
Laboratory, Department of Cartography and Geoinfor 
mation Science LUDC $28.946(47+57-25) 


[Abstract] A new method of mapping industrial atmo 
sphenc emissions in an urban district gives a meaningful 
initial assessment of the pollution hazard of individual 
enterprises. The map depicts the volume of pure air 
needed to dilute the daily emission of pollutant to the 
maximum acceptable concentration [MAC], rather than 
the total annual emission of pollutant from the source, as 
shown on prior maps. The formula for calculating this 
volume is modified for cases where the source emits 
more than one pollutant The required volume of dilu 
tion air is shown im two dimensions representing 4 
0.5-km-thick laver of pure air. The emissions data for the 
maps were obtained from the “2TP-air” forms sub 
mitied annually by industnal enterprises. In the district 
under consideration, the largest source of total annual 
emissions was a petroleum-oil refinery, which released 
primarily hydrocarbons, sulfur dioxide, carbon mon 
oxide, and nitrogen oxides. The smallest source was an 
umbrella factory. which released benzolalpyrene and 
lead oxides. When depicted by the new method, the 
umbrella factory 1s shown to require the largest volume 
of dilution air due to the very low MAC for benzolalpy 
rene. and thur represents the greatest pollution hazard in 
the district. Theos mapping method is not intended as a 
replacement for present calculation methods, but pro 
vides a rapid and imexpensive way of assessing the 
industrial pollution hazards in a district. Figures 2 
references 2 Russian 


Technogenic Heavy Metals and Arsenic in the 
Aerosols of Chimkent 

O2°NOTORA Vascow VESTNIK MOSKOUSAOGO 
{ NJi / RSiTi j | (sh OOR if 7) ‘in Russian Nod 
VWay-Jun 93 pp 21-27 


1. M. Belvakova, and A. V. Kornilov, Department of 
Environmental Geochemistry and Sou Geography U Dt 
so) $m 0s 74 54) 


[Abstract] The goals of the study were to identify the 
sources of metal and arsenic acrosols in Chimkent, to 
determine the levels and geographic distribution of these 
pollutants. and to determine the diurnal variation and 
dynamics of the prnority toxic acrosols. The extreme 
pollution problems in Chimkent are the result of the 
large number of technogenic pollution sources combined 
with unfavorable climatic conditions: frequent light 
winds. strong low-level inversions, and light precipita 
tion. The primary source of metal aerosols is the 
Three-day series of 


Chimkent lead smelter (ChMZ) 
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simullaneous alr samplings ¥ jaken at various ais 
iances from the emelter in lune 1985S and June 1986 
Although amounts of the individual pollutants vaned 
from vear to vear. the relative abundance was the same 
Ca>Fe>Phs7n Mn -Cu -AeeNi Compared with 
the local background levels (measured at the Repetekskty 
Biosphere Preserve), Ph levels ar 100 and 15 times 


higher for 19R5 and 19R6. respectively, At levels are 56 


and 19 times higher, Cu levels are |) and 2.4 times 
higher, and Mn levels are 10 and times higher The 
major pollutant wa: neisiently Pb, with levels up to 
25-50 tomes the masimnu acceptaile concentration 


Maximum Ph tes | avthen | 5 bem Of the 


smelter Smelter emer stiected the entire City A 
combination of metho sas used to ently the pollu 
Hon sources. the coellicrs | technogenn ennchment 


of acrosols ihe diurna arial na ol metal acrosols and 


dust. and an analven of metal eniration va wend 
direction. ( orrelatiwr nalivers showed that the lead 
smelter 14 the principal source of hh Jn and As The 
partially coal-fired power plant 1s an additional source of 
(Cu and Ni. the cement miwmsas roe of Ca. and the 
phosphorus pliant a ¢ me oti Ihe least techno. 
genic metals in the Chimkent atmosphere are Fe Mn 
and (ta. wi : Hiained mp manly trom soil and rock 
deflation | anor pollutent « Ph. The Ph. Zn. As 
and Cu le af sid sith the highest level, occur 
ring during hea ns combined with 
light southwest win r eur references 6 Russian 


Measurement of the Surface ( oncentration of 
Ovone and Nitrogen Ovides in Mescow 
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lArticle by Ye A. RKadyel h “\ F. VYelanskey, Inete 
ute of A tmospheric | s Russian Academy of 
Sciences, UD 5° ’ 

[Abstract] Results are pre i the measurement of 
o7one and nitroegec: nein the center of 
Moscow Additiona trations are provided 
ior a site m the 6 ul km from the center of 
Moscow) Measures tab lunnag May-June 
1990 and Februar "4 he frequency dvetnbutions of 
average hour! : nal we Gay patterns are 
compared for the tv noted that values 
exceea ng the may hie concentration of 
ovone were not ol rly valves 
The nitric oxic lihe manimnum 
permissible cor ms An miter 
relation among o med, as well 


lhe speci 
d nhed The 
cummer was 


as their cont 
condition: 


average o7 


14 ppb. ar lures for 
the suburba ihe nitrogen 
oxide figures wet ind 20 ppb m 
ihe winter | i Ruswan 


10) Wester 
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